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(54) LIQUID CRYSTAL ELECTROOPTICAL ELEMENT 

(11) 3-223812 (A) (43) 2.10.1991 (19) JP 

(21) Appl. No. 2-19627 (22) 30.1.1990 

(71) SEIKO EPSON CORP (72) SADAO KANBE 

(51) Int. CF. G02F1/1337,G02F1/1333 



PURPOSE: To allow the easy control of an inclination angle and to obtain a 
stable homeotropic orientation force by treating the substrates of a 
homeotropically oriented liquid crystal cell in order of coating with a resin, 
rubbing, electric discharge treatment and treatment with orienting agents. 

CONSTITUTION: The extremely strong horizontal orienting force is generally 
obtd. if the substrates are subjected to a coating treatment with a general 
resin orienting agent 13 then to rubbing treatment. The homeotropic orientation 
in which liquid crystal 15 molecules are inclined in the rubbing direction slightly 
from 90" with the substrates 11 by the component of force of the regulating 
force of the 1st orienting agent 13, the regulating force of the 2nd orienting 
agent 14 and the direction regulating force by the rubbing treatment when 
the perpendicular orienting agent 14 is applied thereon. The control of the 
angle of inclination is executed by changing the thickness of the 1st orienting 
agent 13, changing the kind of the 2nd orienting agent 14 or changing the degree 
of the rubbing. The stable orientation is attained in this way and the easy 
setting of the arbitrary angle of inclination is possible. 
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12: electrode. 16: polarizing plate, 17: compensating plate 



(54) SPACER FORMING METHOD FOR SEMICONDUCTOR DEVICE 

(11) 3-223813 (A) (43) 2.10.1991 (19) JP 

(21) Appl. No. 2.19501 (22) 30.1.1990 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) YOSHIKO MIN0(2) 
(51) Int. CP. G02F1/1339 

PURPOSE: To form spacers in desired positions with a simple stage by providing resin 
patterns in the positions where the spacer materials of 1st and 2nd substrates are 
to be disposed, irregularly arranging the spacer materials, holding the spacer materials 
on a 3rd substrate, and transferring the spacer materials from the 3rd substrate to 
the resin patterns on the 1st or 2nd substrate. 

CONSTITUTION: A resin 12 for adhering the spacers in applied over the entire surface 
and is irradiated with light from the rear surface of the counter substrate 2a with 
light shielding parts 11 as a mask to form the resin patterns 11a on the light shielding 
parts. On the other hand, the spacer materials 3 are dispersed on the rotating and 
moving 3rd substrate 13. These spacer materials 3 are transferred onto the 4th substrate 

15 stuck with a tacky adhesive material 14. The spacer materials 3 on the resin 
patterns are adhered and are retransferred from the 4th substrate 15 to the 2nd sub- 
strate 2a when the 4th substrate 15 transferred with the spacer materials is inserted 
between the 2nd substrate 2a having the resin patterns 11a and a pressurizing material 

16 and the 2nd substrate 2a is subjected to a heating treatment- The fixing of the 
arbitrary spacer materials to the arbitrary positions by the combination of the sizes 
of the spacer materials 3 and the sizes of the resin patterns 11a is possible in this 
way. 
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(54) SPACE OPTICAL MODULATOR 

(11) 3-223814 (A) (43) 2.10.1991 (19) JP ' 

(21) Appl. No. 2-19478 (22) 30.1.1990 

(71) VICTOR CO OF JAPAN LTD (72) NOZOMI 0K0CHI(2) 
(51) Int. CI*. G02Fl/135,G02Fl/03,G03G5/08 



PURPOSE: To obtain a high sensitivity, high resolution and high responsiveness 
by continuously changing the compsn.in the joint part of hydrogenated amor- 
phous silicon and hydrogenated amorphous silicon carbide to be used as a 
photoconductive member layer. 

CONSTITUTION: This optical modulator has the laminated structure of the 
photoconductive member layer 18. a dielectric mirror layer 19 and an optical 
modulating material layer 20 between a transparent electrode layer 17a on 
a writing light Pw side and a transparent electrode layer 17b on a reading 
out light Pr side. The hydrogenated amorphous silicon layer 18b and the hydro- 
genated amorphous carbide layers 18a, 18c are used as the photoconductive 
member layer 18 and the compsn. of the joint parts 18d, 18e of the hydrogenated 
amourphous silicon layer 18b and the hydrogenated amourphous silicon carbide 
layers 18a, 18c is continuously changed. The high sensitivity, high resolution, 
high contrast and high responsiveness are obtd. in this way. 




\5a/l iVaVlsyiT^lSb 
16a 16 20 I6b 




@ B * H «F ft fi^ { J P) ©Ifl^aiBI^^M 

©^iiittl^^^ (A) ^3-223812 

®lnt.CI.» SfeSyiB-^ frPiSa»# ©il^M ¥^3i^Cl991)10>^ 2B 

G 02 P 1/1337 8806-2H 
1/1333 5 0 0 9018-2H 

gs^^ m^m<^&c i 

IB ^2-19627 
@as Ri ¥^2(1990) 1^300 
®§t ^ m » F S I!" S^!^35l6Tf3:fcfD3TS 3*5^ -t>f 2-01^ y vttc« 



99 IS « 

1. 3f£ W «0 «f; 

2. ^S" HF ^ O IS 

^. 

C ffi :« ± O « >H » *f ] 



« ^ ic M ^ . 

C « 3ft o fi? W J 

a 

«l ^ * -f . 



t»w*^w««tujt ^ t -r ^ mm 1 

ir :^ In i!g « L 

M 73 O fli ^ O tffl JS d'* £ ^ . 

ft* fc t (i » g o -c ra ffi 3ft'* ft 6 • 



c fits e Aid^-r 




/c *i> o ^ a: J 


« n A O Sd » »t 










i3C;t5»Ct. ^ ^ > ^ ^Wl)SL 


t ^> C t It 


J: 






L 




<3 K ee rs3 «w « 


-r 




^ y i A. T 






i y-mm P TP 


»; 




• 1c ffi tS O 85 


e> 


7ti ^) I K « ii& S 4 L I.*, 




u 






L 




0 o 

II n 
0 0 


■H 


n 


0 O 

II 11 

0 0 


-< 


D 


0 a 
It %t 




n 



It II 
0 0 



»ni1¥3-223812 (2) 
ifflfcfieiatffKyc — j:^oflajt«t t.A « u fw ir a « 

o o 

0 c n 

II II 

o o 

0 o 

O " II 

O O 

U « «: t? * 5 . ) 



-68 



(OK, )nooooi)« ^mtitt^^-^^fa^. 7km 

tt5JiiJ:O|5aSrS:9<c0. r ^ ^ ^ ^ &t ^ K B 
C> t -c <) J: . 



o 0 



) 



HOOO 



oa2 < H-^f-/vt-o g K>»««-*?«(_hlcw 



TSRl ¥3-223812 (3) 
? y>-h/wO*^3t«2<Stt»«2 ^ 
?S?iRK2 0jJ^!HJ5«tfcfi&, io^<--fe>^«C^b 

ft L /c. 

-$5(^ryi*«4fctfc«i)fc3t«t, 2«:o« 

3t « t » « « t ffl « A « ^flE * ffi -'S^ 3J: t X> SC 
jft t fr ^i: o . 



I' h . 

A 15c ^ 

C n ;» 

K jjR 7}c 

K t 

3!»» W h 

c nm 

Km it 



lb Hfx 

5 0 H 

ffl -t ^ 

W 2 ) 

+ y y 

fx /X ^ 

m i ) 

fits. -3 



. X ^ 6 0 t> k: io- 
«^ ^ fb ^t » ao <b K /X o 



A: t c a « tS «s « 



, «E ^ S! <b 

I' O 3&» 0 

1 t » 

tar raj u i» 



A' O 30* is 0 

1 tRI»:rx 
» ^ /c 



IS It ^ .5| 



lor ' 

HOOO OOOH 



f- H H 



O 
II 
■ 0 , 



HOOO OOOH 



■tK M-0-fg>-C — H H-<^0-'@5- 



HOOC COOH 



JiJA ± ^ W i ^ - 2|c ^ 9^ Jb ^ ^ is i^i 

* 2> t o -e 4 . 



-69- 



mmm^nm-at^ faciei 
my»- i> c 1 1'* it ^ it> y ssncjeieifi}d^igd5-e* 

* *c tt aoffli nft s Kg -c ^ ie>cc.<ofiei?jw 

« ffi t ft ^ 15 L t V- A: «6 , fk ^ 3c « 

m m (o tm ^ts. ^ m 

* -r « tM S3 T- , 

1 t ^ « 

^ 2 « lae 



^la ¥3-223812 (4) 

^ 3 55 ^gitij^ijr 

^ < « -flei^jK 

T 5 jtt A 

1 7 a « ffi 



I5-. iJlA 



I » . »l 



'12. iCHi 

' 13. ^-UJOtSi 



5S 



V,4. 



m 1 E 



